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(54) MEDICAL SOLUTION INJECTION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a medical solution injection 
apparatus capable of monitoring the pressure of a medical solution 
injected from a syringe to a subject in real time. 
SOLUTION: When a piston member of the syringe is slid, the stress is 
converted to an electric signal by a load cell 110, and the pressure of 
the medical solution injected to the subject is detected based on the 
electric signal. Data of an age-based graph is produced based on the 
pressure in real time, and the data of the age-based graph is displayed 
by a pressure display means 122 in real time. Accordingly, the pressure 
of the medical solution injected to the subject can be monitored by an 
operator in real time. Moreover, as a driving motor 1 08 is feedback 
controlled so that the age-based graph follows an ideal graph prepared 
by the input operation, etc., the operator can set such an item as the 
deterioration with age of the pressure of the medicine liquid injected to 
the subject by the input operation. 
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CLAIMS 

[Claim(s)] 

[Claim 1]It is chemical dosing equipment which holds separately said cylinder member and said piston member of 
a syringe inserted in a cylinder member enabling a free slide of a piston member and to which relative 
displacement is carried out, Cylinder maintaining structure holding a cylinder member of said syringe, and a drive 
motor which generates power corresponding to electric power supplied, A slider mechanism to which a piston 
member of said held syringe is made to slide under power of said drive motor, A load cell in which said slider 
mechanism generates an electrical signal corresponding to stress to which said piston member is made to slide, 
A pressure detection means which detects a pressure of said drug solution poured into said test subject from 
said electrical signal, A graph generating means which carries out data generation of the graph with the passage 
of time to real time from said pressure detected, A pressure displaying means which carries out data display of 
said graph with the passage of time by which data generation is carried out to real time to real time, An 
operation control means which controls an output of said drive motor in real time corresponding to alter 
operation, A graph accumulation means which accumulates said at least one graph with the passage of time 
when said drive motor is controlled corresponding to said alter operation, and a graph generating means which 
equalizes said accumulated graph with the passage of time, and carries out data generation of the one ideal 
graph, Chemical dosing equipment which has a motion-control means which carries out feedback control of the 
output of said drive motor so that said graph with the passage of time by which data generation is carried out to 
real time may follow said ideal graph. 

[Claim 2]It is chemical dosing equipment which holds separately said cylinder member and said piston member of 
a syringe inserted in a cylinder member enabling a free slide of a piston member and to which relative 
displacement is carried out, Cylinder maintaining structure holding a cylinder member of said syringe, and a drive 
motor which generates power corresponding to electric power supplied, A slider mechanism to which a piston 
member of said held syringe is made to slide under power of said drive motor, A load cell in which said slider 
mechanism generates an electrical signal corresponding to stress to which said piston member is made to slide, 
A pressure detection means which detects a pressure of said drug solution poured into said test subject from 
said electrical signal, A graph generating means which carries out data generation of the graph with the passage 
of time to real time from said pressure detected, A pressure displaying means which carries out data display of 
said graph with the passage of time by which data generation is carried out to real time to real time, An 
operation control means which controls an output of said drive motor in real time corresponding to alter 
operation, A graph accumulation means which accumulates said two or more graphs with the passage of time 
when said drive motor is controlled corresponding to said alter operation, and a range creating means which 
carries out data generation of the one ideal range from said two or more accumulated graphs with the passage 
of time, Chemical dosing equipment which has a motion-control means which carries out feedback control of the 
output of said drive motor so that said graph with the passage of time by which data generation is carried out to 
real time may be located in said ideal range. 

[Claim 3]It is chemical dosing equipment which holds separately said cylinder member and said piston member of 
a syringe inserted in a cylinder member enabling a free slide of a piston member and to which relative 
displacement is carried out, Cylinder maintaining structure holding a cylinder member of said syringe, and a drive 
motor which generates power corresponding to electric power supplied, A slider mechanism to which a piston 
member of said held syringe is made to slide under power of said drive motor, A load cell in which said slider 
mechanism generates an electrical signal corresponding to stress to which said piston member is made to slide, 
A pressure detection means which detects a pressure of said drug solution poured into said test subject from 
said electrical signal, A graph generating means which carries out data generation of the graph with the passage 
of time to real time from said pressure detected, A pressure displaying means which carries out data display of 
said graph with the passage of time by which data generation is carried out to real time to real time, Chemical 
dosing equipment which has a graph input means which receives alter operation of an ideal graph to a position to 
which data display of said graph with the passage of time is carried out, and a motion-control means which 
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carries out feedback control of the output of said drive motor so that said graph with the passage of time may 
follow said ideal graph. 

[Claim 4]It is chemical dosing equipment which holds separately said cylinder member and said piston member of 
a syringe inserted in a cylinder member enabling a free slide of a piston member and to which relative 
displacement is carried out, Cylinder maintaining structure holding a cylinder member of said syringe, and a drive 
motor which generates power corresponding to electric power supplied, A slider mechanism to which a piston 
member of said held syringe is made to slide under power of said drive motor, A load cell in which said slider 
mechanism generates an electrical signal corresponding to stress to which said piston member is made to slide, 
A pressure detection means which detects a pressure of said drug solution poured into said test subject from 
said electrical signal, A graph generating means which carries out data generation of the graph with the passage 
of time to real time from said pressure detected, A pressure displaying means which carries out data display of 
said graph with the passage of time by which data generation is carried out to real time to real time, Chemical 
dosing equipment which has a graph input means which receives alter operation of the ideal range of a position 
to which data display of said graph with the passage of time is carried out, and a motion-control means which 
carries out feedback control of the output of said drive motor so that said graph with the passage of time may 
be located in said ideal range. 

[Claim 5]It is chemical dosing equipment which holds separately said cylinder member and said piston member of 
a syringe inserted in a cylinder member enabling a free slide of a piston member and to which relative 
displacement is carried out, Cylinder maintaining structure holding a cylinder member of said syringe, and a drive 
motor which generates power corresponding to electric power supplied, A slider mechanism to which a piston 
member of said held syringe is made to slide under power of said drive motor, A load cell in which said slider 
mechanism generates an electrical signal corresponding to stress to which said piston member is made to slide, 
A pressure detection means which detects a pressure of said drug solution poured into said test subject from 
said electrical signal, A graph generating means which carries out data generation of the graph with the passage 
of time to real time from said pressure detected, A pressure displaying means which carries out data display of 
said graph with the passage of time by which data generation is carried out to real time to real time, Chemical 
dosing equipment which has a graph input means which receives alter operation of two or more ideal points to a 
position to which data display of said graph with the passage of time is carried out, and a motion-control means 
which carries out feedback control of the output of said drive motor so that said graph with the passage of time 
may pass said two or more ideal points. 

[Claim 6]The chemical dosing equipment according to claim 1 or 3 which also has a malfunction detection means 
to detect an abnormal occurrence if said graph with the passage of time deviates from said ideal graph in more 
than a prescribed range. 

[Claim 7]The chemical dosing equipment according to claim 2 or 4 which also has a malfunction detection means 
to detect an abnormal occurrence if said graph with the passage of time deviates from said ideal range. 
[Claim 8]The chemical dosing equipment according to claim 5 which also has a malfunction detection means to 
detect an abnormal occurrence if said graph with the passage of time deviates from said ideal point in more than 
a prescribed range. 

[Claim 9]It is equipped with said cylinder maintaining structure, enabling free exchange of said two or more kinds 
of syringes. The chemical dosing equipment according to any one of claims 1 to 8 which also has a kind input 
means as which identification data of said syringe held by said cylinder maintaining structure is inputted, and 
detects a pressure of said drug solution from said electrical signal corresponding to identification data of said 
syringe into which said pressure detection means was inputted. 

[Claim 10]The chemical dosing equipment according to claim 9 which also has a kind detection means to detect 
a kind of said syringe held by said cylinder maintaining structure, and to output identification data to said kind 
input means. 

[Claim 1 1]The chemical dosing equipment according to any one of claims 1 to 10 which also has a data output 
means which carries out the external output at least of one side of said pressure and said graph with the 
passage of time. 

[Claim 12]A data display device which has the chemical dosing equipment according to claim 11, and carries out 
the display output of the output data of a data output means of this chemical dosing equipment, A data printer 
which prints said output data on a print sheet, data storage equipment which memorizes said output data, a data 
storage device which stores said output data in an information storage medium, a data processing device which 
performs prescribed processing with said output data, and a chemical-feeding system which has at least one of 
**. 

[Claim 1 3] A pressure of said drug solution poured into said test subject is detected from an electrical signal 
which is a data processing method of the chemical dosing equipment according to claim 1, and said load cell 
generates, Data generation of the graph with the passage of time is carried out to real time from said this 
pressure detected, Accumulate said this at least one graph with the passage of time by which data generation 
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was carried out, equalize said this accumulated graph with the passage of time, and data generation of the one 
ideal graph is carried out, A data processing method which carries out feedback control of the output of said 
drive motor so that said graph with the passage of time by which data generation is carried out to real time may 
follow said ideal graph. 

[Claim 14]A pressure of said drug solution poured into said test subject is detected from an electrical signal 
which is a data processing method of the chemical dosing equipment according to claim 2, and said load cell 
generates, Data generation of the graph with the passage of time is carried out to real time from said this 
pressure detected, Accumulate said two or more of these graphs with the passage of time by which data 
generation was carried out, and data generation of the one ideal range is carried out from said two or more of 
these accumulated graphs with the passage of time, A data processing method which carries out feedback 
control of the output of said drive motor so that said graph with the passage of time by which data generation is 
carried out to real time may be located in said ideal range. 

[Claim 1 5]A pressure of said drug solution poured into said test subject is detected from an electrical signal 
which is a computer program of the chemical dosing equipment according to claim 1, and said load cell 
generates, Data generation of the graph with the passage of time is carried out to real time from said this 
pressure detected, Said this at least one graph with the passage of time by which data generation was carried 
out is accumulated, Said this accumulated graph with the passage of time is equalized, and data generation of 
the one ideal graph is carried out, A computer program which makes said chemical dosing equipment perform 
carrying out feedback control of the output of said drive motor so that said graph with the passage of time by 
which data generation is carried out to real time may follow said ideal graph. 

[Claim 1 6]A pressure of said drug solution poured into said test subject is detected from an electrical signal 
which is a computer program of the chemical dosing equipment according to claim 2, and said load cell 
generates, Data generation of the graph with the passage of time is carried out to real time from said this 
pressure detected, Data generation of the one ideal range is carried out [ accumulating said two or more of 
these graphs with the passage of time by which data generation was carried out, ] from said two or more of 
these accumulated graphs with the passage of time, A computer program which makes said chemical dosing 
equipment perform carrying out feedback control of the output of said drive motor so that said graph with the 
passage of time by which data generation is carried out to real time may be located in said ideal range. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about the chemical dosing equipment which holds the cylinder member and 
piston member of a syringe separately and to which relative displacement is carried out, It is related with the 
chemical dosing equipment which pours a drug solution into the test subject especially picturized with CT 
(Computed Tomography) scanner or an MRI (Magnetic Resonance Imaging) device. 
[0002] 

[Description of the Prior Art]Now the CT scanner used in the medical site, A test subject's fault picture can be 
picturized by application of roentgenography, the MRI device can picturize a test subject's fault picture in real 
time by the magnetic resonance effect, and the Ain Guiot device can picturize a test subject's blood vessel 
picture by application of roentgenography. 

[0003]When using the above devices, drug solutions, such as a contrast medium and a physiological saline, may 
be poured into a test subject, and the chemical dosing equipment which performs this pouring automatically is 
also put in practical use. This chemical dosing equipment has an injection head, and this injection head is 
equipped with it, enabling free attachment and detachment of a syringe. 
[0004]The syringe has a cylinder member with which a drug solution is filled up. 
The piston member is inserted in this cylinder member, enabling a free slide. 

Generally the cylinder flange is formed in the end periphery of a cylinder member, and the piston flange is formed 
in the end periphery of a piston member. 

[0005]When using chemical dosing equipment, the cylinder member of the syringe with which the drug solution is 
filled up is connected with a test subject with an extension tube, and an injection head is equipped with the 
cylinder member. Since the general injection head is formed [ the crevice of the shape corresponding to the 
cylinder member and cylinder flange of the syringe ] in the upper surface of a head body, if a cylinder member 
and a cylinder flange are inserted in this crevice, a syringe will be held at an injection head. An injection head 
holds a piston flange separately from a cylinder member with a slider mechanism, and makes a piston member 
slide by the slider mechanism. A drug solution is poured now into a test subject from a syringe, and it is drawn in 
as occasion demands. 

[0006]In some chemical dosing equipments, if the pressure sensor is mounted in the slider mechanism which 
presses the piston member of a syringe and the data input of the desired transfer pressure is carried out to the 
beginning, feedback control of the slider mechanism will be carried out so that the detection pressure power of a 
pressure sensor may be equivalent to the transfer pressure. 

[0007]In the present medical site, since two or more kinds of sizes are used as a syringe, fitting various kinds of 
syringes to one injection head by a syringe adapter is also carried out by preparing a syringe adapter for 
exclusive use for two or more kinds of every syringes. 
[0008] 

[Problem(s) to be Solved by the Invention]In conventional chemical dosing equipment, if the data input of the 
transfer pressure is carried out first, a drug solution will be poured into a test subject with the transfer pressure, 
but now, it cannot be checked whether the drug solution is actually poured into the test subject by the desired 
pressure. For example, although the detection pressure power of a pressure sensor is converted into the 
transfer pressure of a drug solution in real time and there is also chemical dosing equipment which displays the 
figure on real time, even if a numerical value is displayed in this way, it is difficult [ it ] to recognize a temporal 
change of transfer pressure intuitively. 

[0009]This invention is made in view of above SUBJECT, and is a thing. 

It is providing the chemical dosing equipment which can make a worker recognize a temporal change of the 
target pressure of a drug solution intuitively. 

[0010] 
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[Means for Solving the Problem]When making a piston member of a syringe slide, chemical dosing equipment of 
this invention changes that stress into an electrical signal by a load cell, and detects a pressure of a drug 
solution poured into a test subject from this electrical signal. Since data generation of the graph with the 
passage of time is carried out to real time from this pressure and data display of that graph with the passage of 
time is carried out to real time, for example, a worker can be made to monitor a pressure of a drug solution 
poured into a test subject in real time. 

[001 1]At least one graph with the passage of time when a drive motor is controlled by the 1st chemical dosing 
equipment of this invention by real time corresponding to alter operation is accumulated, The accumulated graph 
with the passage of time is equalized, data generation of the one ideal graph is carried out, and feedback control 
of the drive motor is carried out so that a graph with the passage of time by which data generation is carried out 
to real time may follow an ideal graph. 

[0012]In the 2nd chemical dosing equipment of this invention, data generation of the one ideal range is carried 
out from two or more accumulated graphs with the passage of time, and feedback control of the drive motor is 
carried out so that a graph with the passage of time by which data generation is carried out to real time may be 
located in an ideal range. Therefore, in the 1st and 2nd chemical dosing equipments of this invention, if a worker 
controls by alter operation a pressure of a drug solution poured into a test subject by request, the same pouring 
as that case will be performed automatically henceforth. 

[0013]In the 3rd chemical dosing equipment of this invention, a graph with the passage of time receives alter 
operation of an ideal graph to a position by which data display is carried out, and feedback control of the output 
of a drive motor is carried out so that a graph with the passage of time may follow an ideal graph. In the 4th 
chemical dosing equipment of this invention, a graph with the passage of time receives alter operation of the 
ideal range of a position by which data display is carried out, and feedback control of the output of a drive motor 
is carried out so that a graph with the passage of time may be located in an ideal range. 
[0014]In the 5th chemical dosing equipment of this invention, a graph with the passage of time receives alter 
operation of two or more ideal points to a position by which data display is carried out, and feedback control of 
the output of a drive motor is carried out so that a graph with the passage of time may pass two or more ideal 
points. Therefore, in the 3rd thru/or the 5th chemical dosing equipment of this invention, aging of a pressure of a 
drug solution poured into a test subject is set up by a worker's alter operation, and is performed. 
[0015]Various means as used in the field of this invention should just be formed so that the function may be 
realized, For example, predetermined functions realized inside a data processing device by data processing 
device given by computer program and a computer program, such combination, and ** may be sufficient as 
hardware for exclusive use which exhibits a predetermined function, and a predetermined function. 
[001 6] Various means as used in the field of this invention do not need to be the existences which became 
independent separately, and can be overlapped [ that two or more means are formed as one device, that a 
certain means are a part of other means, ] by a part of a certain means and a part of other means. 
[0017] 

[Embodiment of the Invention][Composition of an embodiment] As the chemical dosing equipment 100 of this 
gestalt is shown in drawin g 2, it consists of the injection head 101 and the device main frame 102, and the upper 
bed of the stand 103 is equipped with this device main frame 102. The flank of the device main frame 102 is 
equipped with the arm 104, and it is equipped with the injection head 101 at the tip of this arm 104. 
[0018]The crevice 106 used as cylinder maintaining structure is formed in the upper surface, and this injection 
head 101 holds the cylinder member 201 of the syringe 200 freely exchangeable in this crevice 106, as shown in 
drawing 3. The slider mechanism 107 is formed behind the crevice 106, and this slider mechanism 107 makes the 
piston member 202 of the syringe 200 held in the crevice 106 grasp and slide. 

[0019]The ultrasonic motor 108 is built in the rear of the injection head 101 as a drive motor, Since the rotor 
part of this ultrasonic motor 108 is connected with the slider mechanism 107 by the screw mechanism etc. (not 
shown), this slider mechanism 107 is slid by rotation of the ultrasonic motor 108. 
[0020]As shown in drawing 4 , have the slider mechanism 107 and the load cell 110 which consists of 
nonmagnetic materials, such as a phosphor bronze alloy (Cu+Sn+P), this load cell 110, The slider mechanism 107 
generates the electrical signal corresponding to the stress which presses the piston member 202 with the power 
of the ultrasonic motor 1 08. 

[0021]Details are equipped more with the load cell 110, enabling the free slide to the crevice of the cell housing 
1 1 1 , the crevice of the cell casing 1 1 2 is equipped with this cell housing 111, enabling a free slide, and the load 
cell 110 is in contact with the bottom of the crevice of this cell casing 112. 

[0022]Since it is equipped with the cell housing 11 1 at the tip of the rod 113 slid with the power of the ultrasonic 
motor 108 and the cell housing 1 1 1 grasps the piston member 202 of the syringe 200, The stress in which the 
slider mechanism 107 presses the piston member 202 with the power of the ultrasonic motor 108 acts on the 
load cell 110. As for this load cell 110, since electrical resistance changes corresponding to a deformation 
amount, that electrical resistance is acquired as an electrical signal. 
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[0023]In the chemical dosing equipment 100 of this gestalt, as shown in drawing 2 , the navigational panel 121 and 
the touch panel 122 are carried in one, and the device main frame 102 is equipped with the touch pen 130, 
enabling free attachment and detachment. The touch panel 122 receives the alter operation of the various data 
based on the touch pen 130 while it becomes a liquid crystal display used as a pressure displaying means from 
the structure where the plotter sheet used as a graph input means was laminated (not shown) and carries out 
the display output of the various data to it. 

[0024]As shown in drawing 1 , the chemical dosing equipment 100 of this gestalt has main CPU(Central 
Processing Unit) 123, and the navigational panel 121 and the touch panel 122 are connected to this main 
CPU 123 with the load cell 110. 

[0025]VCO(Voltage Controlled Oscillator) 1 26 which are the phase control circuit 1 24, the integration circuit 
125, and a signal generating means, the signal generating circuit 127, and motor drive circuit 128** are 
connected to main CPU123 in order, This motor drive circuit 128 is connected to the ultrasonic motor 108. 
[0026]The rotor part of this ultrasonic motor 1 08 is equipped with the rotary encoder 1 29, and feedback 
connection of this rotary encoder 1 29 is made in the phase control circuit 1 24. The rotary encoder 1 29 detects 
the revolving speed of the ultrasonic motor 108 by outputting the detecting signal of the frequency 
corresponding to the revolving speed of the ultrasonic motor 108. 

[0027]The phase control circuit 1 24 is carrying out data storage of the revolving speed of the hope of the 
ultrasonic motor 1 08 with the built-in register (not shown), and generates the driver voltage which coincides with 
the revolving speed of hope the actual revolving speed of the ultrasonic motor 108 detected by the rotary 
encoder 129, for example. 

[0028]The integration circuit 125 integrates with driver voltage, and VC0126 changes it into the driving signal of 
frequency which corresponds the driver voltage with which it integrated. As shown in drawing 7 (a), change the 
signal generating circuit 1 27 into DC (Direct Current) pulse of four phases, and a driving signal the motor drive 
circuit 128, As shown in the figure (b), the driving signal which consists of a DC pulse is changed into AC 
(Alternating Current) voltage. 

[0029]A processor circuit and a register circuit consist of a one chip microcomputer accumulated on one, and 
main CPU123 performs predetermined data processing corresponding to the computer program mounted with 
firmware etc. For this reason, main CPU123 functions logically as various means, such as a pressure detection 
means, a graph generating means, an operation control means, a graph accumulation means, a graph generating 
means, a motion-control means, and a malfunction detection means. 

[0030]That is, since the crevice 106 of the injection head 101 is equipped with two or more kinds of syringes 
200, enabling free exchange, if the identification data of the syringe 200 with which the crevice 106 was equipped 
is inputted into the navigational panel 121 used as a kind input means, main CPU 123 will carry out data storage 
of this. 

[0031]And this main CPU123 acquires and holds the electrical resistance of the load cell 110 to the initial state 
in which the syringe 200 is held as mentioned above in the crevice 106, and the ultrasonic motor 108 is not 
operating. If main CPU 123 operates the ultrasonic motor 108 corresponding to the alter operation of the 
navigational panel 121, it will acquire the electrical resistance of the load cell 110 in real time, and will detect the 
pressure of a drug solution from the difference of the electrical resistance and the electrical resistance held to 
the initial state as a pressure detection means. 

[0032]Since the pressure of a drug solution changes with classification of the syringe 200 even when the stress 
which acts on the load cell 1 10 is the same at this time, main CPU123 detects the pressure of a drug solution 
corresponding to the identification data of the syringe 200. When detecting the pressure of a drug solution as 
mentioned above, main CPU123 carries out data generation of the graph of a pressure with the passage of time 
to real time as the touch panel 122, and is made to carry out data display to the touch panel 122. 
[0033]If the operation mode is set up as operational mode, for example, when making the piston member 202 of 
the syringe 200 with which it was equipped slide by the slider mechanism 1 1 8 and pouring a drug solution into a 
test subject in the chemical dosing equipment 100 of this gestalt. Main CPU123 which becomes an operation 
control means by the alter operation of the navigational panel 121 can be made to control the output of the 
ultrasonic motor 108 in real time. 

[0034]passing through main CPU123 as a graph accumulation means, when the ultrasonic motor 108 is 
controlled by real time as mentioned above corresponding to alter operation — the time — a graph — 
accumulating — as a graph generating means — accumulating — having had — plurality — a graph with the 
passage of time is equalized, and data generation of the one ideal graph is carried out. However, since the 
pressure of a drug solution changes with classification of the syringe 200 as mentioned above, a graph with the 
passage of time is accumulated for every identification data of the syringe 200, and data generation of the ideal 
graph is carried out for every identification data of the syringe 200. 

[0035]And in the chemical dosing equipment 100 of this gestalt, if automatic mode is set up as operational mode, 
for example, main CPU123 will make data readout the ideal graph corresponding to the syringe 200 with which it 
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was equipped, and will carry out data display of the ideal graph to the touch panel 1 22. 

[0036]If alter operation of the pouring start is carried out to the navigational panel 121 from such a state, main 
CPU 123 will carry out feedback control of the output of the ultrasonic motor 108 as a motion-control means so 
that the graph with the passage of time which carries out data generation to real time may follow an ideal graph. 
[0037]At this time, though natural, a graph with the passage of time may not be thoroughly in agreement with an 
ideal graph, but. An abnormal occurrence will be detected, if main CPU123 becomes below in tolerance level 
predetermined in the difference of the graph with the passage of time for every time, and an ideal graph, an 
abnormal occurrence will not be detected but the difference of a graph with the passage of time and an ideal 
graph will become more than predetermined tolerance level. Thus, when an abnormal occurrence is detected, 
main CPU 123 displays predetermined error guidance on the touch panel 122, for example while carrying out 
forced outage of the drive of the ultrasonic motor 108. 

[0038]In the chemical dosing equipment 100 of this gestalt, if an input mode is set up as operational mode, main 
CPU 123 will receive the alter operation of the ideal graph by the touch pen (not shown) to the touch panel 122, 
etc., for example. If alter operation of the pouring start is carried out to the navigational panel 121 from such a 
state, main CPU123 will carry out feedback control of the output of the ultrasonic motor 108 as a motion- 
control means so that the ideal graph with which alter operation of the graph with the passage of time which 
carries out data generation to real time was carried out may be followed. 

[0039]In the chemical dosing equipment 100 of this gestalt, carry out alter operation of the ideal graph to the 
touch panel 122 of a blank slate as mentioned above, and also. Data display of the ideal graph in which main 
CPU 123 carried out data generation as mentioned above can be carried out to the touch panel 122, and the 
ideal graph can also be corrected by the alter operation of the touch panel 122. 

[0040]As shown in drawing 5, the chemical dosing equipment 100 of this gestalt is used near the imaging unit 
301 of the MRI device 300, and is connected to the computer system 302 which controls the MRI device 300 by 
necessity. For this reason, as shown in drawing 1 , the I/F unit 131 used as a data output means is also 
connected to main CPU123 of the chemical dosing equipment 100, and the computer system 302 is connected 
to this I/F unit 131 with the telecommunication cable 132. 

[0041 ]As this computer system 302 consists of what is called a personal computer and it is shown in drawing 6, 
It has the computer body 31 1 which is a data processing device, the display unit 312 which is data display 
devices, the keyboard unit 313, and the printer unit 314 which is data printers. 

[0042]The computer body 31 1 CPU, ROM (Read Only Memory), RAM (Random Access Memory) etc. are built in 
(not shown), One is equipped with FDD(Flexible Disc-cartridge Drive)317** which is HDD(Hard Disc Drive) 316 
and the data storage device which are data storage equipment. This FDD317 is loaded with FD318 which is an 
information storage medium, enabling free exchange. 

[0043] [Operation of an embodiment] When the chemical dosing equipment 100 of this gestalt is used in the 
above composition, As a worker connects the syringe 200 with the test subject located in the imaging unit 301 
of the MRI device 300 with an extension tube (not shown) and shows drawing 3, While making the cylinder 
member 201 of the syringe 200 hold to the crevice 106 of the injection head 101, the slider mechanism 107 is 
made to grasp the piston member 202. 

[0044]Next, as shown in drawin g 8, main CPU123 remembers the identification data that a worker does alter 
operation of the identification data of the syringe 200 to the navigational panel 121 of the device main frame 102 
(Step S2). (Step S1) And if a worker sets up operational mode by the alter operation of the navigational panel 
121 (Steps S3-S5), main CPU123 will perform processing operation corresponding to the operational mode 
(Steps S6-S8). 

[0045]For example, when the operation mode is set up and a worker inputs a pouring start by the alter operation 
of the navigational panel 121 as shown in drawing 9 (Step T1), main CPU 123, The electrical resistance of the 
load cell 1 10 is acquired and held, without operating the ultrasonic motor 108 (Step T2, T3). 
[0046]Since the motor drive circuit 128 will carry out the default drive of the ultrasonic motor 108 if this is 
completed (Step T4), For example, the ultrasonic motor 108 is driven with the predetermined output which the 
manufacturing maker of the chemical dosing equipment 100 recommends, and the slider mechanism 107 makes 
the piston member 202 of the syringe 200 slide. 

[0047]At this time, main CPU123 acquires the electrical resistance of the load cell 110 in real time (Step T5), 
and detects the pressure of a drug solution from the difference of that electrical resistance and the electrical 
resistance held to the initial state corresponding to the identification data of the syringe 200 (Step T6). 
[0048]Main CPU123 carries out data generation of the graph with the passage of time to real time from this 
pressure (Step T8), and real time is made to carry out data display of this graph with the passage of time to the 
touch panel 1 22, as shown in drawing 1 2 (step S9). Then, if the worker who recognized visually this graph with 
the passage of time inputs the upper and lower sides of transfer pressure by the alter operation of the 
navigational panel 121 by request (Step T10), Since main CPU123 makes the output of the ultrasonic motor 108 
go up and down (Step T14), the pressure of the drug solution poured now into a test subject fluctuates. 
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[0049]In the chemical dosing equipment 100 of this gestalt, predetermined upper limit pressure is also displayed 
on the touch panel 1 22, When detection pressure power reached this upper limit pressure (Step T7), main 
CPU123 carried out forced outage of the drive of the ultrasonic motor 108 (Step T12), and since "abnormal 
pressure occurred on the touch panel 1 22, it stopped pouring, please check a syringe etc. — error guidance of 
"etc. is displayed (Step T13). 

[0050] And the chemical dosing equipment 100 of this gestalt will stop the drive of the ultrasonic motor 108, if 
the completion of pouring of a drug solution is detected from the stroke of the slider mechanism 107, etc. (Step 
T1 1) (Step T12). Since the graph of the transfer pressure of the drug solution corresponding to alter operation 
with the passage of time is completed at this time, main CPU123 accumulates this graph with the passage of 
time for every identification data of the syringe 200 (Step T13). 

[0051]Whenever it accumulates a new graph with the passage of time, for example, this main CPU123 is 
equalizing the graph with the passage of time accumulated for every identification data of the syringe 200, for 
every identification data of the syringe 200, carries out data generation of the one ideal graph, and carries out 
Data Recording Sub-Division (Step T17, T18). 

[0052]At this time, the chemical dosing equipment 1 00 of this gestalt, for example A test subject's identification 
data, Data transmission of the various data, such as a worker's identification data, identification data of the 
chemical dosing equipment 100, identification data of the syringe 200, a graph with the passage of time, start 
time, and finish time, is carried out to the computer system 302 as one data file (not shown). 
[0053]So, in this computer system 302. For example, the memory by HDD316 of the various data of the data file 
which carried out data receiving, Editing processing corresponding to storing in FD318 by FDD316, the display by 
the display unit 312, printing to the print sheet (not shown) by the printer unit 314, and the alter operation of the 
keyboard unit 313, etc. are performed. 

[0054]If the chemical dosing equipment 1 00 of this gestalt performs injection work while alter operation of the 
transfer pressure is carried out by the operation mode as mentioned above, the graph of the transfer pressure 
with the passage of time will be accumulated, and data generation of the ideal graph will be carried out. Thus, 
data generation of the ideal graph is carried out, and if Data Recording Sub-Division is carried out, the chemical 
dosing equipment 100 of this gestalt will be in the state where injection work in automatic mode can be 
performed. 

[0055]Then, if automatic mode is chosen after a worker inputs the identification data of the syringe 200 by the 
alter operation of the navigational panel 121 as shown in drawing 8 (Step S1, S2, S4, S7), as shown in draw ing 
10 , Main CPU123 carries out data read-out of the ideal graph corresponding to the identification data of the 
syringe 200 from a storage area (Step El). 

[0056]And main CPU123 carries out data-hold of the ideal graph to a work area (Step E2), and is made to carry 
out data display to the touch panel 122, as shown in d rawing 13 (a) (Step E3). Then, when the worker who 
checked the ideal graph inputs a pouring start by the alter operation of the navigational panel 121 (Step E3), 
main CPU 123, As shown in drawing 1 3 (b), feedback control of the drive of the ultrasonic motor 108 is carried 
out so that the graph with the passage of time by which data generation is carried out to real time may follow an 
ideal graph (Steps E6-E12). 

[0057]At this time, main CPU123 supervises the difference of the pressure of an ideal graph and a graph with 
the passage of time for every lapsed time, If the difference deviates from predetermined tolerance level (Step 
E9), forced outage of the drive of the ultrasonic motor 108 will be carried out (Step E14), and error guidance of 
"check the syringe etc. which abnormal pressure generated" will be displayed on the touch panel 122 (Step 
E15). 

[0058]passing through the chemical dosing equipment 100 of this gestalt with automatic mode as mentioned 
above — the time — a graph — an ideal graph — following — as — transfer pressure — Automatic Control 
Division — the same chemical feeding as the alter operation is performed automatically, without needing the real 
time alter operation in the operation mode, since it is carried out. 

[0059]The chemical dosing equipment 100 of this gestalt will be in the state of receiving the input of the ideal 
graph by the touch pen 130 to the touch panel 122, as [ show / in drawing 1 1 ], if an input mode is set up by the 
alter operation of the navigational panel 121 (Step P4). Then, if a worker does alter operation of the desired ideal 
graph to the touch panel 1 22 of a blank slate with the touch pen 1 30 as shown in drawing 14 , data-hold of the 
ideal graph will be carried out to the work error of main CPU123, and data display will be carried out to the touch 
panel 122 (Step P5). 

[0060]then — passing through the following like the case of automatic mode, as shown in drawing 10 if the 
worker who checked the ideal graph does alter operation of the pouring start with the navigational panel 121 
(Step P6) — the time — a graph — an ideal graph — following — as — a drug solution — injection work is 
performed (step E4-). 

[006 1 ]If a worker does alter operation of the data read-out of an ideal graph to the initial state to which the 
input mode was set with the navigational panel 121 as shown in drawing 1 1 (Step P1), As shown in data readout 
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(Step P2) and drawing 1 5 (a) from a storage area, main CPU123 carries out data-hold of the ideal graph to a 
work area, and carries out data display of the ideal graph corresponding to the identification data of the syringe 
200 to the touch panel 1 22 (Step P3X 

[0062]When the worker who checked the ideal graph inputs a pouring start as it is (Step P6), as he shows 
drawing 10 , Although the case of automatic mode and injection work are performed (step E4-), as shown in 
drawing 1 1 and drawing 1 5 (b), the following, If a worker corrects the ideal graph displayed on the touch panel 
122 with the touch pen 130 (Step P4), data-hold of the ideal graph will be carried out to the work error of main 
CPU 123, and data display will be carried out to the touch panel 122 (Step P5). 

[0063][Effect of an embodiment] the chemical dosing equipment 100 of this gestalt, A worker seems to be able 
to discover a break through of a drug solution due to the failure of pressure, for example, since the pressure of 
the drug solution is detected, data generation of the graph with the passage of time is carried out to real time 
and data display of the graph with the passage of time is carried out to real time at the touch panel 122, when 
pouring the drug solution of the syringe 200 into a test subject. 

[0064]When pouring the drug solution of the syringe 200 into a test subject, that pressure can be controlled by 
alter operation of the navigational panel 121 in real time, the graph with the passage of time at this time can be 
accumulated, and data generation of the ideal graph can be carried out by equalization. And since the pressure 
of pouring will be controlled so that the graph with the passage of time follows an ideal graph when pouring the 
drug solution of the syringe 200 into a test subject if an ideal graph is recorded in this way, If a worker controls 
by alter operation the pressure of the drug solution poured into a test subject by request, the same pouring as 
that case can be performed automatically henceforth. 

[0065]Since the pressure of pouring will be controlled so that the graph with the passage of time follows an ideal 
graph when pouring the drug solution of the syringe 200 into a test subject if a worker does alter operation of 
the desired ideal graph to the touch panel 122 with the touch pen 130, Aging of the pressure of the drug solution 
poured into a test subject can be easily set up by alter operation. Since the ideal graph especially generated 
automatically from the graph with the passage of time can be displayed on the touch panel 1 22 and it can also 
correct with the touch pen 1 30, aging of the pressure of a drug solution can be set up very easily. 
[0066]If the detection pressure power of the drug solution detected in real time reaches predetermined upper 
limit pressure or a graph with the passage of time deviates from an ideal graph in more than a prescribed range, 
the chemical dosing equipment 100 of this gestalt, Then, since forced outage of the ultrasonic motor 108 is 
carried out and an abnormal occurrence is reported to a worker, pouring of the drug solution in an unusual 
pressure can be stopped automatically, and a worker can be made to recognize an abnormal occurrence 
promptly. 

[0067]Since the stress which presses the piston member 202 of the syringe 200 is detected by the load cell 110 
which consists of nonmagnetic materials and the pressure of the drug solution poured in from the stress is 
detected, The pressure of a drug solution can be detected without disturbing a magnetic field unnecessarily 
without arranging a pressure sensor inside the syringe 200. 

[0068]Since the pressure of a drug solution is especially detected corresponding to the identification data of the 
syringe 200, while various kinds of syringes 200 can exchange freely, the pressure of a drug solution is exactly 
detectable. And the electrical resistance of the load cell 110 is acquired to the initial state which does not 
operate the ultrasonic motor 108, and since the pressure of a drug solution is detected from difference with the 
electrical resistance of the load cell 110 when operating the ultrasonic motor 108, the pressure of a drug 
solution is correctly detectable. 

[0069]Since the chemical dosing equipment 100 of this gestalt carries out data transmission of the various data, 
such as a generated graph with the passage of time, to the computer system 302 with the identification data of 
the syringe 200, etc., Memory by HDD316 of the various data received in this computer system 302, Editing 
processing corresponding to storing in FD318 by FDD316, the display by the display unit 312, printing to the 
print sheet by the printer unit 314, and the alter operation of the keyboard unit 313, etc. can be performed. 
[0070]Since various data is especially entered in the clinical recording paper for every test subject in the 
medical site (not shown), It is useful to attach the paper which printed various data, such as a test subject's 
identification data, a worker's identification data, identification data of the chemical dosing equipment 100, 
identification data of the syringe 200, a graph with the passage of time, start time, and finish time, to a clinical 
recording paper. Since data management of a test subject's variety of information is carried out by the computer 
system 302 etc. in the present medical site, it is also useful there to carry out data grant of the graph with the 
passage of time etc. 

[0071][Modification of an embodiment] This invention is not limited to this gestalt and permits various kinds of 
modification in the range which does not deviate from the gist For example, although it illustrated that a worker 
inputted the identification data of the syringe 200 by the alter operation of the navigational panel 121 with this 
gestalt, As these people applied as Patent Application No. 2002-021762, it is also possible to detect the 
classification of the syringe 200 equipped with the injection head 1 01 , and to generate identification data. 
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[0072]What ideal data is generated automatically for from a graph with the passage of time in the chemical 
dosing equipment 100 of this gestalt, Although it illustrated carrying out alter operation of the ideal graph to the 
touch panel 122 with the touch pen 130, and that all of correcting [ display the ideal graph generated 
automatically on the touch panel 122, and ]-by alter operation of touch pen 130 ** could be performed with a 
mode change, The thing [ that one is accepted and it can perform ] is also possible. 

[0073]What is done for the data generation of the one ideal range from two or more accumulated graphs with the 
passage of time as shown in drawing 1 6 , Alter operation of the ideal range is carried out to the touch panel 1 22 
with the touch pen 130, It is also possible to carry out feedback control of the pressure of pouring so that the 
graph with the passage of time by which performs to display the ideal range generated automatically on the 
touch panel 122, and to correct by the alter operation of the touch pen 130 etc., and data generation is carried 
out to real time may be located in the ideal range. 

[0074]As shown in drawing 17 , it is also possible to carry out feedback control of the pressure of pouring so that 
the graph with the passage of time by which carries out alter operation of two or more ideal points to the touch 
panel 122 with the touch pen 130, and data generation is carried out to real time may pass two or more ideal 
points. If a graph with the passage of time deviates from the ideal range or more than a prescribed range 
deviates from an ideal point also by these cases, it is preferred to detect an abnormal occurrence. 
[0075]Although it illustrated that the chemical dosing equipment 100 performed various processings, such as 
generation of a graph with the passage of time, a display of a graph with the passage of time, accumulation of a 
graph with the passage of time, automatic generation of an ideal graph, and alter operation of an ideal graph, to a 
stand-alone in this gestalt, The computer system 302 which carries out the data communications of the above 
various processings to the chemical dosing equipment 100 is able to perform. 

[0076]Although it illustrated detecting only the stress in which the slider mechanism 107 presses the piston 
member 202 of the syringe 200 by the load cell 110, and converting into the transfer pressure of a drug solution 
with this gestalt, For example, it is also possible for the slider mechanism 107 to detect the stress which pulls 
out the piston member 202 by the load cell 110, and to convert into the suction pressure of a drug solution. 
[0077] 

[Effect of the Invention]A worker seems to be able to discover a break through of a drug solution due to the 
failure of pressure in the chemical dosing equipment of this invention, for example, since the pressure of the 
drug solution poured into a test subject from a syringe is detected, data generation of the graph with the 
passage of time is carried out to real time and data display of the graph with the passage of time is carried out 
to real time. 

[0078]In the 1st and 2nd chemical dosing equipments of this invention. Since feedback control of the drive motor 
is carried out so that data generation of an ideal graph or the ideal range may be carried out from the graph with 
the passage of time corresponding to alter operation and a graph with the passage of time may follow this, If a 
worker controls by alter operation the pressure of the drug solution poured into a test subject by request, the 
same pouring as that case can be performed automatically henceforth. 

[0079]In the 3rd thru/or the 5th chemical dosing equipment of this invention. Since feedback control of the drive 
motor is carried out so that a graph with the passage of time may follow the ideal graph, two or more ideal 
points, or the ideal range by which alter operation was carried out, a worker can set up aging of the pressure of 
the drug solution poured into a test subject by alter operation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the circuit structure of the chemical dosing equipment of an 
embodiment of the invention. 

[Drawing 2] It is a perspective view showing the appearance of chemical dosing equipment. 
[Draw ing 3]It is a perspective view showing the state of equipping a head section with a syringe. 
Q?jrawjngJllt is a fragmentary sectional view showing the structure of the portion of the load cell of a slider 
mechanism. 

[Drawing 5] It is a perspective view showing the appearance of an MRI device. 
[Drawing 6]It is a perspective view showing the appearance of a computer system. 

[Drawing 7] lt is a characteristic figure showing the driving signal of the ultrasonic motor which is a drive motor. 
[Drawing 8] It is a flow chart which shows the main routine of the processing operation of main CPU. 
[Drawing 9] It is a flow chart which shows the subroutine in the operation mode. 
[Drawing 10] It is a flow chart which shows the subroutine in automatic mode. 
[Drawing 1 1] It is a flow chart which shows the subroutine in an input mode. 

[D rawing 1 2] It is a mimetic diagram showing the state where the graph with the passage of time is displayed on 
the touch panel which is a pressure displaying means. 

[Draw ing 13] The state where the ideal graph is displayed on the touch panel, and (b) are mimetic diagrams in 
which (a) shows the state where the ideal graph and the graph with the passage of time are displayed. 
[Dr awing 14] It is a mimetic diagram showing the state where alter operation of the ideal graph is carried out to 
the touch panel which is also an operation control means. 

[Drawing 1 5] The state where the ideal graph is displayed on the touch panel, and (b) are mimetic diagrams in 
which (a) shows the state where the ideal graph is corrected. 

[Drawing 1 6] It is a mimetic diagram showing the state where the ideal range is displayed on the touch panel. 

[Drawing 1 7] It is a mimetic diagram showing the state where alter operation of the ideal point is carried out to 

the touch panel. 

[Description of Notations] 

100 Chemical dosing equipment 

106 The crevice used as cylinder maintaining structure 

107 Slider mechanism 

108 The ultrasonic motor which is a drive motor 
110 Load cell 

121 The navigational panel which functions as a kind input means 

122 The touch panel which are a pressure displaying means and a graph input means 

123 Main CPU which functions as various means 
131 The I/F unit used as a data output means 

200 Syringe 

201 Cylinder member 

202 Piston member 
300 MRI device 

311 The computer body which is a data processing device 

312 The display unit which is a data display device 
314 The printer unit which is a data printer 

316 HDD which is data storage equipment 

317 FDD which is a data storage device 

318 FD which is an information storage medium 
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DRAWINGS 



[Drawing 1 ] 




[Drawing 2] 
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[Drawing 4] 



http://www4Jpdljnpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww 2010/07/08 



JP,2003-290343,A [DRAWINGS] 

200 107 



3/7 ^— V 




[Drawing 6] 
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30 fllBgBS ^7 7 BSffi ^7 7 ^ii^-r h&*> KUIB 
fg»*-^©fcB7j^7 ^ - Fvs » »Mflrr«W¥M»^ 
©4, *WL-Ct>SH«aAiS«. 

[ mm. 4 ] j/ y > ^tttc f x f ^mtifiz zap 
aficc#A5fttr^S'> y >^©iriB^ y > ^SPM4ir 
iBf x f >mt*mtcmLxmmm#z>mei 
•&x%im.x*>^x. 

wr y y w *y y > rnmum 5 y > 

»4, 

tW& S ft S m^JfC^JCS LT «)7j - $ 
40 i, 

fiwsftfcidHj/'; >^©f x f ym^mmim^- 

%<D®tlX7\v A F3#iX7W ?8Mf4 > 

B5IBX7 w y«flWJ«riatx f >gi5^*x 5 ^ f s*s 
msjtsmmfi mmmMic&xz ft zmmmoEL 
mztimmsjjfribmm'fvyz'jrfri'A&ic? 

-^WS?77»gi, 
yr^-fAK^-ifafiSSftS MIBgB^ ^7§'J7 
50 frZA^c^-m^tZEJimtrmSit, 
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3 

m mm &t - nm^z n znm^® aura© 
wssm vvv mmmmm^m.t^> & 5 mmm 

M*~>*<Dm*y -< - Fx? ^Wt^iMWS 
[it*3i 5 ] y > fx h #sx 7-fF 

WRf U > y©i> y > & 5/ y > 

mt. 

£, 

<»# § ftfciwtB^ y > fx h >»# fcffiisiaKi* - 
lulBX 7 -f jfWm#WG^^ v ^mt&z? A F3-S5 
Wsamsiff^6f!riB»*{i:aA$^sMie^r«©E 

y r ;i/ # a k f 1 - * £*fc § ti s Wia« ^ 5 7 % y 7 

WEBS*'? 7 3557 s - ft ■5>{i:g^©ig&©ffl!ffi 

£© A#SM¥**Wtt W A#*8 £ , 

tree* ^7 *^©fnB9a£« 9*? s <t 5 k * 

IE»*" *©HWj* 7 -f - fx » *W8p-j-S»fHWai 

[«*^ 6 ] Bfria^Bt^^ 7 mmsmw 7 

fcWLr^4l»*a 1 *fctt 3 KiB«©il}RaASai. 
*12J fcfcW Kia»©«ftA^„ 

8 ] msam??-? ifimBjm^bwum 

5 immommxmm. 
m>m 9 ] fffia^ y > a^s^©tir 
ia^> y >y*jsaftaft«:«#3 n. 
l-ria^ y > § tifcmfia^ y >5?©«w 

iWBE^ttffi^aB. A^§nfciriae>y ^©ttfcM^ 

•rziiism 1 & 8 (Dwnfr-miciEMvmm&Am 
g. 

m*m 1 0 ] tis&> y > ?g&Mtt?ft&3 tiftm 
y ^^©affl^^feiLriffasiiA^^stci^ijf 1 

-**a*-r*«WM9ffRfc*Lr»,»*l|«9l9KIE 
*©*$ffiAI§g 0 

[ 8*^1 1 1 ] ffiBJHj £ Ml BiffiS W7i ©4>ft < 



jjas 1 l 1 0 ©-(5jn!&^-]stciB«s©«^aA«go 

[Ifcpg 1 2 ] «*3H 1 1 CcfBt£©»«iA«g£W 

C©il«&Aitg©r- * ffl7^©©ffl77r- * 
ffl*^£r-£Sl^i£g£, WIBffl7^-££EPPJfl» 

fcmwra^-^ispaiigti. wteffl^r-^tati-f 
4 9 1 - * fauns i . fjiatH^ ^~ n mmimmmc 

10 sigfrrs^-fftiasaii. ©#&<£«> hh^wi, 

nmm 1 3 ] mm 1 {tiBt^yK&ASg©^- 

Bflta p - f wtm&ir s 6fuia»S{ca 

C ©t^fctj 3 <l* IWBE**> mm 7 * y T)l z A A 

c©^- *^ssnfc^«c < i «» 1 mwummv? 7 

20 cowmstift-mBMrn^vy^w-Mtb-c 1 o©is 

y r ;i/ $ Afc -f - ^ § ti s iftagBt ^57 so«atr la 
mB-ifv 7 £ii^-f s «t 5 (csfriaiaii*- * ©t±i#£ 7 

[ ff^iB 1 4 ] if 2 (cial£©^«A^©r - 

ME n - F -fe^*$»^f S«Svfi#*» 6fJIB»«(ca 
A§n5«ilB^«©E^^^ffiL, 

c ©#■ m 3 n 5 msEljip ew?77?;yr;^-fA 

30 iC^-^^L. 

m®Mmt,cmm?z£5icmmm*--i'<DBitiZ7 < 
1 num 1 5 ] n^a 1 (ciB«g©*jtffi a«§© 3 > 
fria d - f -fe^a^f 5 nmmfr mm&mmc& 

40 A§nsmrfB*t«©E7j*^tilT4ci, 

c ©t£tB 3 nsiriBE^*> e,gH$ ^5 7 * y r;i/ ^ a a 

c©^- < i t> 1 -oowmmm^v 7 

c©sa§tifcflifiagB#^77*™ tL ,-c 1 o©as 

i'77§f-$«1-5Ci l 

y T A. * A AiC § ti 5 *glBgB# ^7 ^salB 

w& f=y 7 <fc ») Kffrfa,iMS)*" * ©m^j* 7 
-f - fx *wsrr s c £ , *W!a»?ffiaA^gtcntf 

50 StS3>f*-i!7 - C1^7A„ 



[ f»*s 1 6 ] mem z icmtvmmj&mQ a > 

A3ft&itiB*$©IRj£#>ffl-f £C £. 

C ©$iffl 3 ft 3 UKE* *> 6S«f^7*'JTA*^A 

C4, 

•mi/f-YAjc-f-^sj&stia fti bubs ^7 «| B 
gffiWc-fig-r s j: ^itmmm*:-- -< 
- f/< 7 >?w®ft%i c t . «MiasMgAttKcjtff 3 

[000 1] 

mmomtmffiftw ) wrnti. >y u >^©^ y > 

jfSBtti fx F >g|3tt LTtB#S»3tf 
SUSKSEAiaKCWU #{C, C T (Computed Tomograp 
hy)X + i>7-^>MR I (Magnetic Resonance Imaqinq)£t 

g-cst® 3 na»i*#{cs!»*aA-r sassa-AsaHc 

[0002] 

[^*©s#j] m&, mmmmxmmznx^zcT * 

«g©jfiL^HHi£}i«f & C £ £ £ . 
[0 00 3 ] ±$© J; 9 &§Sf i * . MHf 

•3 . c ©&a^ v f k ^ y g&tcs* 3 ft 

So 

[0004] s/«;>s?tt. 3l?K*9c«3 ft 
W^WbrfcD, c©'>y> ^gpMK fx f >gp w x 
9-f Fi&«:#A3nTt>s. H&^>y >#m*© 
jjawnKtti/ y>^5 >y*s^3nT*jo , tx 

h >«tt ©*J8^S Ktth'^F>7 5> 5> jWBS 3 ft T 

l>£o 

[0005] n?iiaAiSi*«yB-rs»6, 
«*«:a*su *©^y>*aw*aA^9 fkwh- 

So -»&&A-^ Ftt. 5";>5>©i"J>*»tf* 
«tWJ>^7> y K*tlS o ttjm<DW$W^ y F* 
f*©±BK JFJfiS 3 ft T !, > 3 ©T\ C ©EBWC f > jf» 

Wte <fcov y > sr? ^ >s>*j* A-rftB^ y >y*«aA 

^5 FK^Shi. 36fc. iiA^^FIiX7-f^i 



(4) ^2 00 3-2 9 0 34 3 

6 

t . ^©X 9 -f fx h X 7 -Y F 3 i* 

s. cftT?^y>^6«^«,m*^aA3ft, .m 

fCj:»)Si?l3ft.5. 

[0 00 6] -gp©»ffiA^gTB, 1/ y >y 

©fx f >aw* fcwe-r a x ^ ^ vwoxeji*. >iw 

^3fttfci3. ftW(cffM©aAE^^f-*"$A^L 
rfc<i, *©aA£E*KE^-b>lf©lftHlE^36i*HE 
TSJ:5K:x54 7 - F ^ » £ Mfp 3 ft h . 

[ooo7] ttc, m&vmmmmx^ ->y>yiL 

10 TMfcgS©-?-YX#fiJffl3ftTl>5©-e, ftgfftgB© 

yy>yc:i(c«ffl©yy>yr^^«rfflg-rsci 
■c. #h©j/ y l <@©&a^ 7 Ffcf y >yr # 

[0 0 0 8 ] 

tt. «P3KftAE**7 s -fA*UriJW«. -e©£A 

t»K»jS!W0f a©BE*t? SEA 3 ftT I > S *> **BT S 
Ci*rr E#-k>-?©&ttiE^£»; 
20 ©SAEE^JfC y £ -f ACCjfej? t,, *©»tt*>;7^ 
5f^A(c^1-5*^aASgfe*S*3, C©<t5tca 

ttwas* 3 ftr feaAE*©ig«Fwa« ffciieiawKis 
[0009] *mm*±M<oj: 5 ma&cmfr-ctezh 

A«g*a«-i-5ci%@fl«ji-rs. 

[00 10] 

[»H*»«-r5fc»©^a] *iMB©**aAS« 

30 B. ^y>y©fX F>SBW*X7-l' F3*4i*. ^c- 

*>6a»#{caASfts*«©E*4iftffif *. c©k 

«. a»#KaA3 ft snjRoE**^^ y ^ 
[ooi i ] 3 fcK. *m®m i ©»aA$ig-c 

». A^»ff K»J£ b X m®* -ZftVTfrZjA (CM 

»3ftfc£s©4>tt< ife l^ommfvyzwmb, 

40 ^©S«3ft/c«x*77?:^{bL/rio©II^^7 

^^-f-^&SL, yr;b$-f AK^-^^Sft-ss 

B# ^ 7 X «s^9 7 £ i 5 (C|g«j*- * % 7 

[o o 1 2 3 *isji©*2©ii*aA«airtt. 

S» 3 ft fc»|S[©igl^ ^7/5^1 o©ffi*gfgH * r - 

yr^^-^A(cr-^^3ft£/ge#^7 
3WffiH«H«:taa-j-a«fc5{cig«i*-**7 ^- f^» 

mmth. SE-^-r, *|BW©»l*jJ:cm2©|||?Sffi 
AiSBTtt. SHK*K&\3ftSJS?R©E#*ft*## 
50 ffMCCcfcf3A^»^r$lJfPfftB. *©»^il5I«S:a 
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i o o 1 3 ] § 6&c, *&w(om3(DmmAmw-c 
b, w^77*if- ^^snsfig-^cDiEffi^^^ 

- ft&ti«^©&^H©A;^f£*3Wfl' 
[ 0 0 1 4 ] * fc. *mW<om 5 ©USE&ASBtrtt. 10 
•TS<fc 5 KIBtt*- £©ffl;rj£;7 - FA 9 ^IJSPT 

s„ lot, *uffi©»3ai,^*5©iisRayjafr 
b, aii«KaA3naii«©EE*©<i«Fa^*i. mt 

[0015] *»9rc5K 5 *©«tt6 

fl3W8tfflWWffl^-F!)*7, iJr£©*ttS#3 
>tfa-i'^ia^7A«:j:»3#^3nfcf s -*«HBK 20 

»K^S*ifcBR£©«fi8. Cft^l^M, »T? 

[0 0 1 6 ] *fc. 9«K*tt, ffl*K« 

sufc#at?*S!^fc& < , 8afc©^s*i i mvmm 
iOT^iasnr^^ci. *4?a*iffii©^a©-s 

T* 3 C i , * Z>mZ<D-mt ®<D^®<D-$$t 
[0 0 1 7] 

imi<D$m<Djm] [mmo^momm mmom 30 
m&xmm 1 0 0 b. h 2 ksw j: 5 k, &a^ ? f 1 

0 1 iggffil 0 2*65:9, C©igE«*10 2tt 
a*>Fi 0 3©±««:«#3n-rc»5. «M#<*i 0 

2©fJg|5KB7~Al 0 4*«i3hT*5») > C©7- 
A 1 0 4©?EffiiC&A~--:< F 1 0 1 3*TCI,>3. 
[0018] CCDftA^'J F 1 0 1 B, H 3 CcTrrTJ; 5 
K. SEW 1 0 6*±ffi(CJfMS 

mrfc^, cooaau 0 6-c£j»&a&i'y>5>2oo 

©^> y > ^SW2 0 1 £«&f S„ MfflU 0 8 ©«#«: 

(K7-f«i o 7*s^sg§nrteo, c©x7-(y 40 

$lfl§ 1 0 7 B, EBB 1 0 6 fcftj$3ftfcf y >y 2 0 0 

[0019] ffiA^ » F 1 0 1 ©flHVtCtt. Ktt*- * 
tLTi^t-$ i oswisnrfeo, C©ffi# 
1 08©n-*«tt*y^tt4rfcJ:«);i5-f 
»1 0 7(C^3tltt^(D-C(i^tf ), C©X 
7 A mm 1 0 7 ttjMFtt*- £10 8 ©Hfsfc J: 0 X 

[0 02 0] ^7^iil 07B, S4(C7n 

■^<fc^fC, «HHH^CCu+Sm-P)tt£©*S8tt«:*>i5a 50 



Sn-F-te;H lO^WUTfeO, c©n-K-fe;H 1 
OB. X5-fy«ll 07«H«R*-*1 08<WS* 
KJ: 9 fx h >S#2 0 2 SffE^SJ^KotflEUfc* 

[002 1 ] J:OI¥ffl{CB, O- K-fe;H 1 OBt^ 

■^>^i i i©oaaKcx5-f FasKSJtsnrfc 

0. C©-fe;I/^^^>yi 1 lBi2;Uer->»yi 12 
<DW%mz?-< FglBCg^fSftTfefJ. C©Hz;l"5-- 
-»yi 1 2©[aa$©fiffiitn- F-fe;H 1 O^SSL 

[0 02 2] **^9y>yi 1 IB, 1 
0 8 ©«i#K: J: D X 7 -Y FT Stf » F 1 1 3 ©5fc*»cg 
#3tir*ji3, -fe^^y^yi 1 l*s^y>y 2 00 
©tXh>aW2 0 2*jBS#^5©-C l X7^ifl 
0 7 *1 0 8©«|#KJ:»>KXr>»W2 

0 2 4ffE-rSJ6*Bn-K-fe;H 1 OfcflWTS. C 
©P-F-fe;H 10B, S»(C*H£Lr«»®S*^Eft 
<T£©-C, *©^ffiSfctf*SME#£LT9tf9SttS. 
[0 0 2 3 ] *JgS6©IBBEaASit 100m H2&C 

*T J: 5 it, St§#ft 1 0 2 fciftff a*;u 1 2 1 £ * 
? A*;i, 1 2 2 ias-ttJcJSWSirtfcO . * ? 

1 3o*s*jweftfci»3ti-ri»a. jyf^^i 2 

2B. E&as^jat&SiKfiT^^WK, 

*3(0^i*-f), &«^-££«^ffl7Tf &££&«:, * 
» 1 3 0 tcj; SSfc'f- *©A#»ffi 

[ 0 0 2 4 ] 0 1 OC^fcfc *»«©JII«aA«« 

1 0 0 B, > -f >C P U (Central Processing Unit) 1 

2 3£«b-tfc9 t C©y-Y>CPU12 3fCB, ftft 
A*;l/ 1 2 1 £ if 9 ?A^;V l 2 2 £*5n- F*/b 1 1 
0£<h*>{C«8t$ftTt,>S o 

[0 0 2 5 ] § 6(C, jt A >C P U 1 2 3 tCB, &tB*lJ 
9PBB1 2 4, ^HBl 2 5, «-^^X^©r$,SV 
CO(Voltaqe Controlled Oscillator) 1 2 6, ff#£ 
^0S§ 12 7, ^ffiSdiilSS 128, *li#{Cg,tt§ 

nrfcO, c©*~iHB»liBi 2 8A«^ig- : &-^ i 

0 8K«MSn-C^S o 

[0 0 2 6 ] C©®^*-* 1 0 8©a-*gR(CBD 

-*yi>3-yi 2 9*5gfsnTfcD, c©n-^ 
!>i>3-jfl29 BfitB»ffl)ll8§ 1 2 4 (c 7 ^ - F a 
fi'SSHsSnr^a. a-$yx>n-^i 2 9B, a 
1 0 8©@fiilK(c*Ht;ufcHjfi«©1fta}M 
#*HWjT5C£iCj:9. affift*- i» 1 0 8 ©@RiS 

[002 7] &ffl*IJfflI[Hl!S 1 2 4 B, ftluy 
X>(B8w«r)KJ:»)iHffift*-*l 0 8©#a©@fs 
iIg£-r-£fEtlLT:teD, n- jr >Jx>n-^l 2 9 
T*MH3ti&MF»*-* 1 0 8 ©S?fiSW)@(gaa4* 
a©@«jaS{c-«3#5l8»«BE*l6£-rs. 



(6) 

9 

[0 02 8] mfrMffi 1 2 5 tt, fgftHE^SHrU V 

co 1 2 6B. mtt2htcmMnmzm>-?zffimi<D 

Wtt^#K93S|fS. <V#£j£BR127». 07(a) 
{£^T<fc 5 (C, |gJWt-5f£4ffl© DC (Di rect Current) 
>W*K:SQftU *-*IBttHHU2 8tt. SH(b)(c 
^TJ: 5 K. D C;W**6&S««|fi4t* AC (Alter 
natinq Current)®BcS&f £. 
[0 02 9] ;W>CPU12 3B. :7n-fey!»-HHK> 
U^X $ BK*M*K:*8t 3 tlfc 9 > * 9 7 V 3 >#> 
5ftt), 7r-A-?iT*i*"C||ilSnrC^3>f* 10 
- £ 7n ? 7 AKfcflE LTF?rS©r"- Zttmzmftt 

s, c©fc&. ^-f>cpui23tt, E*««a*a. 
ttrawwm msrttmm ^©-§«^ 

[0 03 0] -3*0. SEA—y Fl 0 l©Gflg|31 0 6 tc 

t, ^©ra i o 6 {csaisnfc^ y >y 2 0 0 omm 

?-*1fimv<fi¥mtitZ*tt>i*JU 2 1KA*3 
tiSi, cM^-f>CPU 1 2 3 tit*- 20 
[0 0 3 1 ] fit, C©;U>CPU1 2 3B, ±jfc 

©«£ 5 (cpggp i o 6 r %y y >y 2 0 0 § ft-caw 

jfrfc-* 1 0 8-t)mftb-C^tj:^fflmWMlC s u- F-tz 
;H 1 0©*&ffita£8tf#l/T#Jt-f S. 3 ^ 
>C PU 1 2 3 B, jgff^*;U 1 2 1 ©A^IWtKWjfi: 

urstig*--* 1 0 s^fRftSttsi. a-F-fe;n 
1 0 ©naMBn* y t;u 3? -Y a K$f# u ^©^ffiffi 
£SJJWt^K^Ofc^iSffi£©M#fr&. E**ffl 

[0 03 2 ] c©it. n-F-fe;H 1 OKftWSfE 30 

e «> i/ > y 2 o o ©asijcc j: o »©e;*i b 

X-/>CPU123tt, *}R©£E**i"; 
>^2 0 0©^!l7*-*fctfl£OTl*ffi-r5. 3 6K. 
^-f>CPU123B, ±»©J:5«:«iR©BE**«m 
f5^'*JH 22 4UTE*©igB$y7 7 
€V7JW^A(Cf-^bt$?WiH 2 2£ 

[0 033]Jfc, #J&»©IS«iiA«S 1 0 0 T?B, 
»B, JW¥*- F£ orlift*- F#S5£3ttS£. 
«»3ftfc^y>y2 0 0©tfXF>g&f*2 024^7 40 

sit, 1 2 1 ©A#&mc j: o arm** 

Ri&*y-f>CPUl 2 3K®f?R*-* 1 0 8©B 

[0 034] ±SE©J: 5fcA*fftfPtc*fi60-CiBWjR* 
1 0 8#y7Jb*-fACC«fflI3ftfc£S. ^>f>C 

^tlt 1 o©ISi'774f - «t^„ fc/c 
U itr$©J; 5 fcf y >i> 2 o o ©fflgijic j; 0 H«©E so 
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*Bj»*©r. a«y57»3/y>5?2 o o©»jr- 

-fCiKSStSft. ffiB^7«J/y">J?2 0 0©» 

gij^-^criK^-^&ssnSo 
[00351-&LT, m^©»«aA^g lOOf 

i, ->U>CPU1 2 3tt, ^»3*Xfc^y>^2 0 0 

\ 2 2fC7 ; -^g^§-t+S 0 
[ 0 0 3 6 ] c©<£ 5 &ttJ8*»6iiM¥^*^ 1 2 HCft 
AIItt#A#l§f&5ft*£. ^>CPU 1 23B. y 
7 ^ Z A A it r - $ £/£T 6mm V =y V ifiMM t> '=? y £ 

aae-rsj: 5«c. s&fffuep^si urafHR*-* 1 o 

[0 0 3 7 ] £©£*, a«<t*S6a«F^573SflBBy 
57(C^K:-S(cL&l>Cifc*S*i. ^-Y>CPU1 

23B, mmctommyy? tmm?77 tom& 
m^tDtmmmartji^m^m&tm^r, mm? 

77ill^7i ©^*i3fS©3tS«HtU: i 4 S 

iit^^ffli-*. c©j:5tca»ife4*«ia^fc 

it. ^^>CPU123B, 
0 8©K«i45i«WlffjtSl*Sitfe{c. §f^©x7"*' 
*?t*.**;U 2 2(C^§#S„ 

[ o o 3 8 ] * tc, mzmomwi&Amw. l 0 0 ~CB. 

^-f>CPU12 3B, *»^A*JH 2 2^©* 7? 
<B3W)ft £tc J: SJffiB y 5 7 ©A*«f¥«t* 

*&*JA*»fP3nSi. ^-Y>CPU12 3B, >)T)\> 

z a a ic t - * 6mm # ? y & xMm 5 nfcai 
m^y^mtth i. 5 k. mmm^-mt b-c&gm 
0 8©m**7-f-F^»d'fWffljrs. 

[ 0 0 3 9 ] 5 *Jf5«J.©*«aA^g lOOf 
B. ±«©cfc v (cetSttBl©* 7 1 2 2 CCSffl 

^5 7*A«lfW*tt. Bt)M©J;7Ccy^>CPU l 

2 3 ^f - $i^LfciI*H^7 7 7 ?**Jl 1 2 2 

2 oKMm-cim-f h c i t -c * s . 
[0040] *^»©««aAigt 1 o o b, h 

StC^i^fc. MR I»B3 0 0©aWlai7 h3 0 
l©S#rffiffl§n. £*KJ:0MR IS6«3 0 0*M 
It^3>f i -$i/XfA3 0 2fCg^§n-5o C© 
fc*. S 1 tc^f J: v K. *SftA8B 1 0 0 ©^ > 
CPU 12 3KB. <f-*tiffi¥jgLbtt* I/Fzl- v 
H3K>ffl»Stir*j9. C©I/Fai?H3 1 
Ka<l^-7;H 3 2-C3>fa--$->XfA3 0 2*5 

[0 04 1 ] C©3>t a -$^f-A3 0 2B. 
«g>&^-~ y r Jb^ > f * - 6 & 0 . 06 K^f J; 5 

K. f-$Mt!T*53>f*-^3 1 1, 7= 
-^giT*Sf^7l/^a-'; F3 1 2, 



*K~ paij F 3 1 3, f-^BWttHrc* 

F3 14, fcWt/tl,**. 
[0 04 2] 3>£:»-ir#tt3 CPU, RO 

MCRead Only Memory), RAM(Random Access Memor 

y), wzfombxioKi <m^&f)> ?~nmmwx& 

£ H D D (Hard Disc Drive) 3 1 6, r-£tgfflggT 
&-5FDD (Flexible Disc-cartridqe Drive)3 1 7. 
i55-fficSf§titls|. 0 CCDFDD3 1 7K«, tiffg 

[0 043 ] [ HSKO^ffiCDNlff ] ±$© <fc 3 &fjff£fc: 

**>r t *ji5*<oj||jRffiAsaii o o *ffiffl-rs«^. 

ffffBMR I 3 0 0 ©31 v h 3 0 1 Wig 

(HSHW), H3(C^-r<t^K, *<0J/y>y2 0 0O 
5/y>#«t*2 0 1 4SEA^9 F 1 0 1 cDEflgB 1 0 etc 
ffl^SttS 4 i «>«: fx F >»tf 2 02%X7-f #Hft 
1 0 7iCffiJ#§#^, 0 

[0 044] ojffc. H8CC^-r<fc^K. ffH 

i o 2 ©*f|i*** i 2 i tcs^ y >i>2 o 

0 comw- * zAxmm s t & ? ? s 1 ), *© 
WMf- ^^-/>cpui23 *sffittrr* c* f - * 

S 2 ). * bX , fl3J»#»fP<*;l/ 1 2 l <o\xm 
Xlbft*:- r*£R5g-$-££C*?-?:/S3~S5), ^© 
ttffi*- FKWlSl/fcJBMW*^ 4 >CPU123*5 
*tTTSCXfv7*S6~S8)„ 
[0 04 5] Sift*- F#!85£3hftJi^ n 

Qic^T^cc, ftJI^Wf^UJi, 1 2 lOAMff 
■caAM*6*A*f Si(^f-f^Tl), -M>CPU 
12 31*. SW«*-*10 8*ttff8**Cia<a 

-F-fe;n io©*a^*Basi/cfi5j$-r*c*?^ 

7'T2, T3), 

[0 04 6] cn*s^7-rSi*-fiBttl@Bl 2 8*3 

iB*«*-*i OS*?-? tfrhWM-rzvr'&T-y 

7'T4), ma. 1 0 8B*?SaA»S 

1 o o©»jiy-**iaai-rs3fsEoaj*riB63n, 

X7-f«l 0 73&JJ/';>^2 0 0OtXh>a»t2 
02^7^ F3i*£. 

[0.047] CCit, ->W>CPU 1 2 3«, a- F 

i©S»rt>6. >i>2 0 OOWSOf-i'K^jEOT 
SliR©£E**tftffl-r S (Xf-^'T6 ). 
[0048] C©E##><3^-Y>CPU 1 2 3 

T8), 01 2 C«?77$$»f 
A*;H 2 2K y7^£-MKr-£^3#£(X-r 

^S9). ^ct, commif^y ^mucim^ 

Bfa{C<fcOIW^*JH 2 1 <DjJMfPT&*EJ3 
©±T£A;frf S£(*7^:7*T 1 0), ^-T>CPU1 

2 3 1 0 8©ffl^4±T§#S©T*(X 



(7) #PJ2 0 0 3-2 9 0 343 
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tj7'T 1 4), CtiraH^cffiA§txS«S©E^ 

[0 049] &fc, *^©*?gaA«g 10 o rtt, 
if » 1 2 2 KJWeoJdRE&MbSSn. C© 

±BBE*KtMJE**«i»J-* i (^f » 7'T 7 ), A -f 

>c p u 1 2 3 tijBffjft-t-* i o 8 <Dmm*mm»± 

$#(^7- »^T12), * y 1 2 2 K "H3?E 

#*sfii£t,$ L/fc©fttA*tp±L<l; Ofc„ yy>y& 
ff*«BBi/"CT3l.»" f©i7-*'^>x%$^|, 
10 (Xf^T 1 3). 

[ 0 0 5 0 ] * bX , 3B&«©J|«aA«« 1 0 0 tt, 
^7-f^««l O7©Xh0-*&£;fr&*SK©&ASS 

TttftUJ-rsicxf-^^T 1 1 ), j&gis*-* i o 8 

©e»*ff±3-tt5CX^9^T 1 2). cot*. A# 
esif^tcSsffS 0fcSBK©&AB9j©gi$*7 7 ds^or 

(,»*©?> C©W^77^-{>CPU123»'J 
2 0 0 ©BW9^- * C i fcSa-T 5(^fj^Tl 

3). 

[0 0 5 1 ] t©y-f>CPU 1 2 3B, W%.i*> »I 

20 <am#5y*wm?zcbtc> >";>^2 oo©i«j 
$ ct tcwms Mcmm v zw-mttz c t 

■C, lo©SJB^7*i/y>i?2 0 0©^iJf J "$C" 

iK7 =: -^^L'r7 J -^ie^-r^(X7 : -7 7'T 1 7, 

T 1 8). 

[005 2] C©£ t , *»tt©ita[ffiA»M 1 0 0 

*. H$aAi£gl OO©*!^-*. ^V>i>2 0 0 
©li3iJr-$, »^7 7, Mtttigg. »7B#fJ, ^© 
Sif-*^ 1 -5©f-^7 7 -f *i ttnyfi-* 
30 ^XfA3 0 2fCf t -^fl-r ■5(0^1*). 

[0053]fCt, C©3>t^-^->XfA3 0 2 
■Ctt. f-3»ffWc?-$77^b©§If 
-*©, HDD3 1 6K<fcSfBfi, FDD3 16KJ:S 
FD3 18^©»^, f^7'W^.j F3 1 2K«fc 
7''J>^i? F 3 1 4(cj:SEnTOiffi(H^ 
W^©BW!I. Fai,h3l 3©A*»fP 

[0054] ximommtMat 1 0 0 «. ±a© «t 

5 tc »ff * - F -C&AHJj&Afimtt 3 tift* 6 SEAfP 

40 miisfT-rsi. ^©aAffi&osB^^aJsatsft 

«SA«g 1 0 0B, F^OftA^IS^^fr 

[0 055]fCt, H8 Kqv-r J: 5 K, fai#*«fp 
1 2 1 ©A?3»-C-> y 2 0 0 ©ilgijr- * 
€ At) b X 6 gtt* - F ^rSJR-r -5 1 (X f 7 7' S 
1, S2, S4. S7), mi OlC^t J4> 
C P U 1 2 3 ifi is V > y 2 0 0 <DWn r : - * teMlfc b ft 

50 mm?? v %s5isx y r-frh*?- mm % & r ? 
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El). 

[0 0 5 6] •€■ L/T, ^-{>CPU1 2 3 «. JEB^ 
3(a)iC^"f J:5{C. *y^'*;H 2 2CC7= r -*«7p 

ofcfl^#»fl^*;M 2 l oA^rtMtraAPBftt 

Xt>-T?>t(.Zf-yfE3X ^-f>CPU123H, H 
1 3(b)5C^tJ;^fc, VTfrZJ&tCf-Z&mtl 

-$108 ©|g«i?r 7<-F'<j fwwr £ (X f - v ■? 10 
E6-E12), 

[0 0 5 7] C©£*. ;W>CPU12 3tt. gjil$ 

u *©ga#i?i3£©aretffl*ja*i-f a £ cxt- ? ?* 

E9). fi«&*~* 1 0 8mH&mm±$1£(.Z? 
y^EH), # i- 1 2 2 K "£»E*J#$8£ 

(*7- s 7*E 1 5 ). 

[0058] *m«Dmm*Ma. ioob, ±$©j: 

y y AaATW^jft^ts c £ a < , ^©a 
[ o o 5 9 ] *jm<ommMm 1 o o & 

flirt* A l 2 1 ©A/WP-CA**- F*5«5E3ft* 
£, HI KC^TJc^CC, *';f^;H2 2MO^ 
3 0KJ:3&tty57©A#4*ttttW4fll3* 
£aS(*7 v 7 7'P4). *CT, 01 4K^TJ:9tC 1 
flH*##Sttffffll©* 1 2 2tC*y*«> 1 

3o-cBfa«m«^7*A*»frf«£, *©®ay 30 

77W-f>CPU 1 2 3©7-?X7-llC:r-£S8f 

Sftr* » 1 2 2{cf ; -£«^;*ftS(Xf 7 

7'P5), 

[o 0 6 0 ] -ec-c, *©a«^7*«a80fcfat« 

*>«A*;u 2 l-caAH^A^Siffi-rSiCXT 1 
»^P6), HI OCC^-TiStc. £iT«g«l*"F© 

£ mmmm 9 9 7 mm 7 4ji&t a «t *> k 

H$:©&Af«^T $ ft * (X t- 7 7' E 4 ~)„ 
[006 1 ] Jfc, ill CCtpTJ^K, A^-Ftf 
l»5£3*ifc*aittttK. fPif»^770f-^i 40 
Hi4ISW1^* ^ 1 2 1 r A^ftftlTS £ (X 7- 7 7P 

1). ^-Y>CPU1 2 3*^>'J>^2 OOOilSSlJr- 

* tcssrtE L-tdsmy? 7 4faif.x y r^h?- zmm l 

(X7-77P2), HI 5(a)K^-rj:5tC, *©ffl^y 
77^9-i'i'J7K:f"$SSU»^^;i'i 2 
2 7 1 " £ § ■& S (* 7- 7 P 3 ). 

[0062] *(owm>f7y&mw.iitimm&. *© 

£&&AMte**J]?Zt&ryyP6^ HIOCCtk 
ftS^(^7-7 7°E4-), HI lfcJ;0*Hl 5(b)CC^ 50 



•T «fc 5 K» ft*g*i * 7 3^* JH 2 2 0t«^3 ftfcil 
iy77«5t?f'!> 1 3 0r«jET4<b(X7-7 7'P 
4), f0^77^0CPU123©'7-^x 
^-fc^-^&JfSftT* ^f^jH 2 2itr-£* 
^§ft-5CX7-7'7 , P5) 0 

[0 0 6 3 ] [H«©?I5«©S(|*] *JB*©|g*aA« 

nooii, ^ y >^2 0 o®mmzmmic&\*z 

£#> ^©*$©E*4ttttiLT«^7£y7.>l'£ 

^AK^-a&fcu *©gi^^57*yr;u*-fA«: 

f»^Ul2 2Kf-*S!KS«OT, Will ft 

*#iaai*©«ffl*EE*fiTK: J; 0 ism-r s «t 5 a c £ 
[oo64] *fc, ^ y >s?2 0 o<Dmmz®mm-& 

AfS£t. *©EE**»^*^l 2 lOAtltmv 
77 *WH/"C¥«MfcKJ:0fflBy5 7 4t*- H£M? 

$fti>£, ^y>^2oo©s^*^#(caAti>£ 

**f^*#*s3fa«c± o AAaif^nwtBrrfta. ^©t§ 
^iHttaffiA*jy»tte«i«{cjifir c 

[0065] § e.cc s f^ii*6S0fa©«ia^5 ? » 

?^*;H 2 2K$^^>1 3 0'CA73filff-rS£ > 
!/ »J >J? 2 0 0 ©»«4»#(caA1-?, £ *©<! 
^77 MSB ^9 7 ^rjl^-r ££5 (CffiA©E*#ilW 

sd§ ft a ©-c, an»fcaAsns**©E*©g«FSE 

^fc ; &A73affrfS#cc^fac£^-t ! ts 0 « 

B#^77^6S«J«$ftfcatI^7**7^^^^ 

1 2 2(CS^§-B-C$7 9 : -^>1 3 Or^IE-f 3C£& 

rtsw-r, *«&T«*{c|||jR©fiE*©gi^SEfb*K5e 
-rsc£*st?!rs„ 

[ 0 0 6 6 ] S fc. *ff^©*?SffiA^g 100B, y 
t;u * -f AfC^fflf 5«^©«WJE**5gf^©±RgJE7j 

«cs ijst l fc o , mm f> ? 7 Mm 7 *> ^sf^igsw 
±jawrii. thtmwfct-z 1 0 8 4®$w#±§ 

ISR©aA%a«fl«jfc4i±-j-SCi*S'Ctf. 

[006 7] 3eic, ^y>*P2 00©« h>S15M2 
0 2 *»ET6JK&**Ktt*fr&ttan- F4z;l/ 1 l 

oTttuu *©j6**»6aA-rssi«©E**ttffl-r 
s©f, ->y>s>2 o o©rtg|5(cE77-fe>-y-*segf€> 
c £ a < . mmmmm? c £ a < , n«©K7j£® 

WTac£*S-C^5„ 

[0 0 6 8 ] WSC. S/»;>S?2 0 OOII^IJt-^^IE 

LT^wE^^tU-rsor, af©j/«;>i?2oo 
^saftasr* o a^6^©E734^(c^ffif5 c 
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l»«3»ltt«{cn-K-fe;H 1 0©«aUHS*Btf9L. & 
Wirt-* l o 8 4ftiii5ifr^-Sil?©n-F-fe;n 

[ o o 6 9 3 *fc. *^»oni}Ra^jai loon a 

J& L fciHB# W7ft £©#fflr- £ 4 5/ y > 5* 2 0 0 © 
^iJ^-^jSi'iifeicn^ta-^i/^f-AS 0 2(c 
r-£i*frr&©T, C©3>ta-*i/m302 
•CB, ^ffbfcS-®^-^©, HDD3 1 6&C<fc£iB 
It, FDD3 1 6KJ:SFD3 1 8^©»tt. f^7' 
Mai>F3 12KJ:Sj», 7'y>$a^^3 1 
4(Cj;SE|JSW«^©EnBJ. Far. » h 3 1 3 

[0 0 7 0] #«e, E^JfCB^#cr<h(c*;l/^ 

©wi**-*, f«nm?-^ *«aA«gio 

OCWMf 5 -*. S/y>JP2 0 OOit^iFr-?, 
77, HMmi, »THfM, «©-§«r-*£Epg[JLfc 
ffl»?r*;l'7 : -ffii|R{C^r§CiBWffl-C*.5„ §6 
fc. ^©E^lJaTtt^i^ ©&«fi$g£ 3 > e a - 
$^fA3 o 2&£"r? I --£ i ggL-a>£©r. -ec 

KgB# y 5 7 4 £ft 5 s - £ tfij* 4 C £ Wffl T * S . 

[0 0 7 1 ] [mm<D&m<Dmm~} *ma**m&tc 

PSS§n€»fe©-CBa<« ^BgijfflRO&lJMHt? 

^mms^^m-h. mut, mmxitim^m 

fpi** 1 2 1 OA^tftf^r ^ >i> 2 0 0 ©WMf*- 
f^f^CieeOfcAS, #ttWA#«W( 2 0 0 
2-02 1 762^iUHilfcJ;^, &A^> F 

i o i*«aish*^»;>s?2 o (MDwm&wibxm 

[ 0 0 7 2 ] Sfc, #J15»©J!«aA8B 1 0 0 T«, 

^> 1 3 0-C* 9 g^*j|, 1 2 2 ftffiffi:?7 7£A;fr& 
fW*C £ . e«&£J5S3ttfc!!S*7 74 * a ^<*Jl/ 
1 2 2 T * » 1 3 0 ©j*JMW¥nWE 

©£»**- KflHftfc.fcgtgff'esaci* 
05^ Uc#\ ^© 1 o©*^ff "C* -5 C £ pJUBr* 

So 

[0 07 3] 3 HI 6K^-i-J:5K:. 

C £, * 3^<> 13 0T$-> 1 2 2 tCl££gB 

H*A#»fl?rSC £> Stt&SSWdBBaHt* 9 

%m § n ^7 7 #aauEH tcfta-r 5 j; 5 ksea 

[0 0 74]^ ll7(Gftj;5(C, 
3 Or* 9 1 2.2 tcWR©ffiS^«AAKff 
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©IEB&*3MT5£5fcaA©ffi&*7 -f - * 

Ma-rsc£^wffit?*s 0 ctieo^ri gn$y 
[ 0 0 7 5 ] § 6tc v mm^yyo^ 

±$©<fc 5 &&a^&£m\»s 1 0 0 £ ^ 

10 -«ft.53>f a -$^fA3 0 2#j|ffr£t 

£feBjser*s 0 

[ 0 0 7 6 ] * fc, *JB*CttB- F*A 1 1 0 tc j; 0 
1 0 7 V >^ 2 0 0 ©£X F 2 
0 2 4ffErSJ^©*tftffll/r||tiS©aEAE*{C»» 
t&ct&ffikbttifi* 9tx.it. n-F-tz;H 1 Otx 

5 mi 1 0 7 *s t -x f 2 0 2 4? it mmts 
5. 

[0 07 7] 

20 [»«©»*] *iB«©ISaAMTB, Slfcffci/ 
'J >y3&»6aA-i-SSIiK©EE**ttffl LXMrn? 77 % 
'JT^-fACt^-^JiStU *©g^7 7*iJT;W 
f-fAKf-^^teo-C, f«HW*3IBK© 
»ffl*E*fiT«: J: 0 BUT •& <fc 5 ft C £ S. 

[ 0 0 7 8 ] s fc v *§mom 1 ct o*» 2 ©ag^ffiA 

K^-Ctt , A*»fP K*fj£ U tcMm V 7 7 s0» 6 92B ^ 5 

7^fcBa®ffiH4f :: -*^b, cnw^7 7*s 

iBS6"r*J:5K:|B8i*-*#i7 y - F^9 Upmztii 

©r. ^#(caAsns«?K©E^*^*^*smafc 
30 j:0A*»ffrw»-rti«» *©»£iis[saaA*« 

[0079] $e,{c, *aw©*3ai,»u*5©si«a 
ASiw A^^snfca^y^ 7 * /c«a^©ii 

*-4f*57 ^ - f^- 9 ffflmnzox. mmgtc&A 
[an ^9m</ymmmomm?M<mnm. 

40 ^■^7*0 9 i'Hf*)-?),, 

[H2 3 »«aA«g©^SI4^TI«H"C*5 0 

[S3] i/y>5?*^ 7 Fa5{c«»rstt«*^m 

[04] ^9-fy«M«©P-F-fe;l/©a5»©«JB*^-r 

[H5] MRI$|g©^^-r^lHr4>S„ 
[H6] 3>b^"^^XrA©W^Ti«lHr$> 
•5. 

[H7] Wtt*-*T*4aifiR*-*©IBWt#ft^ 

50 -r^ttH xh&. 
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[H8] * -f^CP UO^IItflffi©^ -Y>;1>— f-ly^fn 
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mmzxms. 


TKIQl tfi-fF^F-— i-'fffltt-fib zf." / -1 n — * *, 

lay o j ja&i p^- rt.yjy^'vi^ v ~s s > m^tt 
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E^^gfc J; O' * 5 7 A#mc ^ 
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3 1 2 




7K3il5SISI 


3 1 4 


5 s - * BWJiai'C* S^'J>^^.h 


1 6 ] *^*Mcmmmifi%7fi2tix^&w 


3 1 6 


f*-*ffitt8ilr*5HDD 
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